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INOACHUTEJIBHASA 3AIINCKA

['eoMeTpust KaKk OJIMH U3 OCHOBHBIX Pa3/eoB IIKOJbHON MaTEMaTUKU, UMEIOIIHIA CBOEH
1EeIbl0 00ECeunTh M3YyYeHUE CBOMCTB M pa3MepoB (GUTYp, MX OTHOILIEHUW W B3aUMHOE
pacrojoXkeHne, OMUPACTCs Ha JIOTUYECKYI0, MOKa3aTeIbHYI0 JUHHIO. LIeHHOCTh H3yueHUs
TeOMETPUM Ha YpPOBHE OCHOBHOTO OOIIEero o00pa3oBaHUs 3aKIIOYaeTcs B TOM, 4YTO
oOy4aromuicss y4uTCS TPOBOAMUTH JOKa3aTelbHbIE PACCYXKIEHHUS, CTPOUTH JIOTUYECKUE
YMO3aKJIIOUCHHUSI, JOKa3blBATh HWCTUHHBIE YTBEPKIACHUS M CTPOUTh KOHTPIPUMEPHI K
JIO’KHBIM, TPOBOJUTH PACCYKACHUS «OT MPOTUBHOIO», OTIUYATh CBOMCTBA OT MPHU3HAKOB,
dbopmynupoBath oOpaTtHbie yTBepkaeHus. Ocoboe 3HaUeHHE JOKa3aTelibHas JTUHUS HMEET
JUTS yTIyOnEHHOTO U3YYEHUS MaTEMaTHKH.

[lenapto M3y4yeHUsT TE€OMETPUHU SIBISIETCS HUCIIOJIb30BAaHUE €€ KaK HMHCTPYMEHTa Mpu
pelIeHNN KaK MaTeMaTUYeCKHX, TaK M MPAKTHYECKUX 3a/lay, BCTPEUAIOIIUXCS B peaibHON
#u3HU. OOydalomMiicsl JIOJDKEH HAy4HUThbCS OIpPEAeNATh TeOMETPUYECKYI0 (QUrypy,
OMMCHIBATh CJIOBAMH 4YEpTEX WIM PUCYHOK, HAWTH IUIOMIA/b 3EMEIBHOTO Yy4acTKa,
paccuuThIBaTh HEOOXOAMMYIO JUIMHY ONTOBOJIOKOHHOTO KabOemns mim TpedyeMmble pa3Mephl
rapaxka s aBTOMOOWJIS. DTOMY COOTBETCTBYET BTOpasi, BBIYHCIUTENbHAs JIMHUS B
u3ydeHun reometrpuu. Ilpu pemeHun 3agad NpPakTUYECKOTO Xapakrepa oOydaroluics
YUUTCSL CTPOUTh MATEMAaTUYECKHUE MOJICIH PEANbHBIX YKU3HEHHBIX CHUTYallud, MPOBOJIUTH
BBIUMCJICHHSI U OIICHUBATh aJIEKBATHOCTh MOJYICHHOTO pe3yibTara.

Oco6eHHOCTh Y4eOHOT0 Kypca yriayOJIEHHOTO U3YYEHUSI TEOMETPUM COCTOUT B TOM, UTO
oOyyaromuecss HE MPOCTO 3HAKOMATCA C ONpEACTEHHBIMU MOHATHSIMH, a YBEPEHHO
oBinageBaloT uMHU. CyllecTBYIOIIME TEMbl MpOrpaMmbl 0a30BOro Kypca TI€OMETPUHU
U3y4yaloTcsi Ha Oosiee TrayOOKOM YypOBHE, a oOydarouecs NIpUoOpeTalT yMEHHs,
MOMOTAIOIINEe MM YBEPEHHO MPUMEHSITh CBOM 3HAHMS HE TOJBKO B MaTeMaTUKe, HO U B
CMEXHBIX MpenMerax, Hpexzae Bcero (u3nke M HMH(POPMATUKE, a TaKKe IO0JIb30BaThCS
MOJIYYCHHBIMU 3HAHUSIMU TIPH PEUICHUN TPAKTUYECKUX 3a]1a4.

CornacHo yueOHOMY IIaHy B 7-9 kiaccax u3y4aeTrcsi yriyOn€HHBIN yueOHBI Kypc
«["eoMeTpusi», KOTOPBIM BKIIOYAET CIEAYIOIINE OCHOBHBIE pa3fenbl cojaepkanus: «Hauama
reomeTpun», «TpeyroibHukn», «OKpyKHOCTb», «YerblpéxyroapHuku», «llomoduey,
«OnemeHThl TpuroHoMmerpumy, «llnomamuy», a takke «Meton koopauHaT», «BexTopbi»,
«IIpeoOpazoBaHus MIIOCKOCTI.

Ha uzydenune yuebHoro kypca «I'eomerpus» orBogutcs 306 yacos: B 7 kimacce — 102
yaca (3 yaca B HeJeno), B 8 kiacce — 102 yaca (3 yaca B Henento), B 9 kiacce — 102 gaca (3
Yaca B HEJIEIIO).



COJEPXKXAHUME OBYUYEHUA
7 KUIIACC

Hauaja reomerpun

Hctopuss BOBHUKHOBEHUSI M Pa3BUTHSA TreoMeTpuu. HadanmpHble NOHATHS T€OMETPHU.
Touka, mnpsmas, oTpe3ok, Jyd. lloHsTue 00 akcuome, TeopeMe, J10Ka3aTeNIbCTBE,
ONIPENICIICHUM.

B3anmHOe pacnoniokeHue TOYEeK Ha NpsAMON. M3MepeHue IIMHBL OTpe3Ka, pacCTOSHUE
MEXKy TOUKaMHU.

[Tonymtockocts U yroii. Bunasl yrinos. M3mepenue BenuuuH yrioB. BepTukaibHble U
CMexHbIE yribl. [lapajuienpHble W NEpNEHAUKYISAPHBIE TpsIMbIE. PaccTosiHME OT TOYKH 10
npssMOU. bruccekrpuca yria.

Jlomanas. Bungbl nomanbix. JimHa somaHou.  MuoroyronsHuku. Ilepumerp
MHOI'OyroJibHuKa. [IoHsATHE O BBIIYKIIBIX U HEBBIITYKJIBIX MHOTOYT'OJIbHUKAX.

[lepBruyHBIEC IPEACTABICHUS O PABEHCTBE (PUTYP, UX PACIIOJIOKEHUHA, CHMMETPHUHU.

[Ipocrenmme nmoctpoeHus. UTHCTpyMEHTHI 11 ©3MEPEHHUM U IOCTPOEHUM.

TpeyrojbHuKu

Buasl  TpeyroibHHMKOB:  OCTPOYI'OJIbHBIE,  NPSIMOYI'OJIbHBIE,  TYIOYIOJIbHBIE,
paBHOOEAPEHHbIE, paBHOCTOpOHHKE. MeanaHna, OMcceKTprca U BBICOTAa TPEYTOJIbHUKA.

PaBeHcTBO TpeyronbHHUKOB. IlepBbIli 1 BTOPOM IPU3HAKKA PABEHCTBA TPEYTOJBHHUKOB.
PaBHOOEpEHHBIE TPEYTOJIBHUKU U UX CBOMCTBA. [Ipu3HaK paBHOOEIPEHHOTO TPEYrOJbHUKA.
Tperuil Ipu3HaK paBeHCTBA TPEYTOJIBLHUKOB.

CooTHOIIEHUsT MEXJAy CTOPOHAMM M  yINIAaMH TpeyrojibHMKa. HepaBeHCTBO
TpEeyroJpHUKa. HepaBeHCTBO O IIIMHE JOMaHOM.

CummMmetrpuunbie ¢urypsl. OCHOBHBIE CBOMCTBa o0ceBOM cummerpuu. [Ipumepsl
CUMMETPHUH B OKPYKAIOILLEM MUPE.

IMapaanensHbie npsimbie. CyMMa yrjiOB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSAMBIX, UCTOPUYECKUE CBENECHUA O mocTyiare EBkinuaa u o ponu
JloObaueBCKOr0 B  OTKpPBITUM HEEBKIMAOBOM reomeTpuu. CBolicTBa M MPU3HAKU
napaulesibHbIX NpsMbIX. CyMma YIJIOB TpEyrojibHMKAa. BHEIIHWE yIubl TPEYroJbHUKA.
CymMMa BHYTPEHHUX YIVIOB MHOIOYTOJbHMKA M CyMMa BHEUIHMX YIJIOB BBIITYKJIOTO
MHOI'OYT'OJIbHUKA.

IIpsimoyrojibHble TPEYr0JbHUKH

[Ipu3Haku paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOIBHUKOB. [lepnenaukynsp u HakIOHHAs.
CBOICTBO Me€IMaHbl MPAMOYIOJIBHOTO TPEYrOJbHUKA, NPOBEAEHHON K THIIOTEHY3E.
[TpssMOYTOJIBHBIN TPEYTOJIBHUK C yIiioM B 30°.

OxpyxKHOCTH

[IoHATHS OKpPY>KHOCTHM M Kpyra. DJEMEHTbl OKPYXHOCTH M Kpyra: LEHTp, pajuyc,
IAaMeTp, XOpHa, HUX CBOWCTBA. DB3auMMHOE pacloOIOKEHUE OKPYKHOCTH U IPAMOM.
KacarenbHasg u cekymas K OKpyXHOCTH. OKpy>XHOCTb, BnucaHHas B yrod. IIpocreitmme
IIOCTPOEHUS C TOMOIIBIO LIMPKYJIS U JINHEHKH.

I'eomeTpuyeckune mecta ToYEK



[ToHsiTHE O reOMETPUUYECKOM MecTe TOYeK. [Ipumepbl reOMEeTpUYECKUX MECT TOYEK Ha
IJIOCKOCTU. buccekTpuca yriia W CepelMHHbIA NEPHeHAMKYIsAp K OTPe3Ky Kak
reoMeTpuyeckue mecra toyek. OmnucaHHas OKPYXHOCTh TPEyrojibHUKa, €€ 1eHTp. Meroj
F€OMETPUYECKHX MECT TOUYEK IPU PELIEHUH T€OMETPUYECKHX 3a/1a4.

ITocTpoenusi ¢ MOMOLIBLIO HMPKYJISA U JIMHEHKH

Hcropuueckue cenenus. OO0CHOBaHMS MPOCTEUIIUX MOCTPOCHUM, ATAMbl 3aJla4l Ha
MOCTPOEHUS, PEIlICHUE 3a/1ay Ha TOCTPOCHHUE IIUPKYJIEM U JIMHEUKOM.

8 KVIACC

YeTbIpEéXYyroJbHUKH

[Tapamnenorpamm, ero mnpusHakd M cBoicTBa. lIpsiMoyronpHuK, pomO, KBajapar, HX
npu3HaKu U cBoicTBa. Tpamenusi. PaBHoOenpeHHast Tpamerusi, €€ CBOICTBa M MpPHU3HAKU.
[IpsimoyronbHas Tpanenus. CpenHss TUHUS TParClnH.

Cpennss muHMS TpeyroiabHUKa. MeToll yIBOCHHsI MEIMaHbl TpeyroibHuKa. Teopema o
[IEPECEYCHNH MEIMAaH TPEYrOJIbHUKA.

Teopema daneca, TeopeMa 0 MPOMOPUUOHAIBHBIX OTpe3kax. Teopema Bapunbona s
IIPOU3BOJIBHOTO YETHIPEXYTOJIbHUKA.

[{eHTpanbHO-CUMMETPUYHBIEC (DUTYPHI.

IToxooue

[logobue  TpeyrosbHUKOB,  KO3hduiument  nomodus.  IlpusHaku  momoOus
TpeyroJibHUKOB. [IpuMeHeHre mogoOus NMpu pPElIEHUU T€OMETPUYECKUX U MPAKTUYECKUX
3a/1a4.

ILromans

[Tonsitue o mmomanu. CBoiicTBa Iiomanei reomerpuueckux ¢uryp. I[Ipocreitmue
bopMybl ISl MJIOIIAAU TPEYroibHUKA, HapajienorpaMmma, pomOa u tpaneuuu. I[lnomamm
no00HBIX (uryp. OTHOIIEHKE IO TPEYTOJIbHUKOB.

Teopema IIngaropa

Teopema Iludaropa. [Ipumenenue teopemsl [ludaropa npu pemeHnn NpakKTUUESCKUX
3a7ad4.

DJIEeMEHTbI TPUTOHOMETPUH

CuHycC, KOCUHYC, TAHT€HC U KOTAHT€HC OCTPOTO YyIja MPsIMOYTOJIBHOIO TPEYTOJIbHHUKA.
Tpuronomerpuueckue ynkiuu yriioB B 300, 450 u 60o. IIpomoprimoHanbHbIe OTPE3KU B
IIPSAMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl M 4eThIPEXYT0JIbHUKH, CBA3AHHbIC C OKPYKHOCTbIO

BrnircanHble ¥ LEHTpalIbHbBIE YIVIBI, YIOJI MEXAY KacaTeIbHOU U XOPAOH. YTIUIbl MEXIY
XOpJlaMM W CEKyllMMH. BIuCaHHbIE W ONHUCAHHBIE OKPY>KHOCTHM TPEYrOJbHUKA U
YeThIpEXYyroibHUKA. CBOMCTBA M MPHU3HAKU BIHCAHHOTO YETHIPEXYroJibHHKA. B3anmHoe
pacrnoyio)keHHe JIByX OKpykHoctel. Kacanme okpyxkHocten. OO0mme kacaTeslbHBIE K JBYM
OKPY>KHOCTSIM.

9 KVIACC



Pemienne TpeyrojibLHUKOB

Cunyc, xocunyc, tanreHc yrioB oT 0o mo 180o. OCHOBHOE TPUTOHOMETPHUYECKOE
ToxaecTBO. DopMynbl mnpuBencHus. PemeHne TpeyroiabHUKOB. TeopemMa KOCHMHYCOB H
TEOpEMa CUHYCOB. PellleHre npakTU4ecKrX 3a4a4 ¢ UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U
T€OpEMbI CUHYCOB. Penienune 3a/1a4 reoMeTpu4eCcKOM ONTHKH.

Tpuronomerpuueckre (GopMynbl A IUIOMAAM TPEYroibHUKA, Napajljiesorpamma,
pombOa, Tpanenuu. ®opmyna ['epona. Gopmyna miom@aan BEITYKIOTO YeThIPEXYTOJIbHUKA.

IHoxoOue TpeyroibHUKOB

Xopael u TOMOOHBIE TPEYTOJBHUKH B OKPY>KHOCTH. TeopeMa O MpOU3BEACHUU
OTPE3KOB XOpA, TEOPEMBI O IPOMU3BEIACHUU OTPE3KOB CEKYLIMX, TEOpEMa O KBaAparTe
KacaTenbHOU. lIprMeHeHHe MNpU pENIeHUHM TEOMETPUYECKUX 3anad. Teopembl YeBbl H
Menenas. [Ionstue o romoreTnu.

MeTtoa koopauMHaT

VYpaBHEHHE MPSMOW Ha IMJIOCKOCTH. YTJIOBOM KOA(GQUIIMEHT U CBOOOJIHBIM UJieH, UX
reoMeTpudecKuid cMbici. [lapamiensHOCTh U MEPIEHIUKYISIPHOCTD MPAMBIX (4epe3 yrioBon
koa(huireHT).

YpaBHEHUE OKPYKHOCTH. Haxo)KaeHue IepecedeHMil OKPY)KHOCTEH U IPSAMBIX B
koopauHaTax. Gopmyia pacCTOSHUAS OT TOYKHM 0 npsaAmoi. [lnomans mapannenorpamMmma B
KOOpJIMHATAaX, MOHATHE 00 OpPUEHTUPOBAHHOW iomaau. [IlpumMenenre Meroga KOOpAUHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKHUX 3a7adax.

BexTopsl

Bekrops! Ha uiockocTu. CiioKeHNE M BBIMUTAaHUE BEKTOPOB — IIPABUIIA TPEYTOJIbHUKA U
napajuiesiorpaMmma. Y MHOXKEHHE BekTopa Ha uucio. Koopaunartel BekTopa. ClokeHHE U
BBIYUTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa HAa 4YUCIO B KoopauHarax. lIpumeHenwme
BEKTOPOB B (hH3UKE, IIEHTP Macc.

[Tonarne o Gasuce (Ha TUIOCKOCTH). PasmoxkeHus BekTopoB 1o Oasucy. CkanspHOe
IIPOU3BEACHUE BEKTOPOB, TE€OMETPUYECKMN CMBICI UM BBIPAXEHHWE B JIEKAPTOBBIX
KoopJuHatax. JucTpuOyTUBHOCTh CKAJIAPHOTO Npou3BefeHus. CKalsipHOE MPOU3BEACHUE U
npoeunpoBaHue. [IpumMeHeHne CKaasspHOro NpOU3BENCHUSI BEKTOPOB ISl HAXO0XKACHUS IJINH
U yrio0B. Pelienre reoMeTprudecKux 3a1ad ¢ IOMOIIBIO CKaJISIPHOTO IIPOU3BEACHUS.

JIINHA OKPYKHOCTH U IIOIIAb KPyra

[IpaBriibHBIE MHOTOYTOJIBHUKH. JlnMHA OKpyX)HOCTU. I'pagycHas m paauaHHas Mmepa
yIila, BBIYMCIECHHE [JUIMH Jyr OKpyXHocTeu. Ilmomanes kpyra, cekTropa, CErMeEHTa.
Hcropuueckue cBeeHns 00 U3MEPEHUHU JUTMHBI OKPY>KHOCTH U TUIOIIAINA KpyTa.

JIBHKEHUSI TIIOCKOCTH

[entpanbHas cummerpud. LlenTpanbHo-cumMmerpuunble ¢urypsl. [loBopoT. Oceas
cummeTpusi. OUrypbl, CUMMETPUYHBIE OTHOCUTEIIBHO HEKOTOpOoW ocH. IlapannenbHblii
MIEPEHOC.

[Tonsitue nBUXKeHUS W ero cBoiicTBa. PaBeHcTtBo ¢uryp. IlposBrenus cummerpuu B
NpUPOJIe, KUBOIKCH, CKYJIbOType, apxuTekrype. Kommo3uuuu IBHXKEHUH (TpocTeiliine
npumepsbl). [I[puMeHeHre B reoMeTpUUeCKUX 3a/1auax.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBbI YYEBHOI'O
KYPCA «('EOMETPUSI» HA YIJAYBJIEHHOM YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Pe3yJbTAaThl OCBOCHHS IIPOrPAMMBI 10 MAaTEMAaTHKE XapaKTEPU3YIOTCS B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

NPOSIBJICHUEM HWHTEpeca K MPOUUIOMY W HACTOSALIEMY POCCHUKWCKOM MaTEeMaTUKH,
[EHHOCTHBIM OTHOILIEHHEM K JOCTH)KCHHMSIM POCCUHUCKMX MATEMaTUKOB U POCCUMCKOU
MaTEMaTUYECKOM MIKOJIbI, K HCIOJb30BAHUIO JTUX JOCTHKEHUW B JIPYyTUX HayKax H
IPUKJIAJAHBIX cepax;

2) rPasKAaHCKOr0 U JYXOBHO-HPABCTBEHHOT0 BOCITUTAHMS:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEW TIpaKJaHWHA U pealii3alid €ro mpas,
IPEJICTaBICHUEM O MAaTEMaTUYECKMX OCHOBaX (PYHKIHMOHHWPOBAHUS PA3JINYHBIX CTPYKTYP,
SIBJICHUH, MPOLEAYp IPakJaHCKOTO 00IIecTBa (Hanpumep, BEIOOPHI, OIIPOCHI), TOTOBHOCTHIO
K OOCYXIEHUIO STHYECKUX Npo0JeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JNOCTH)KEHUM HAyKd, OCO3HAHUEM BaXHOCTH MOPAIbHO-3TUYECKUX IPUHLMUIIOB B
JESATEIIbHOCTU YYEHOT0;

3) TPYyA0BOT0 BOCTIMTAHHUSI:

YCTAaHOBKOM Ha aKTMBHOE y4acTHE B PELICHUU MPAKTHYECKHUX 3a7a4 MaTeMaTH4YECKOU
HaIPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMaTHYECKOTro OoOpa30BaHUsA HA MPOTSHKEHHUH
BCEU MKU3HU JUIsl YCIEUTHOW MPOPECCUOHAIBHOM IESITEIbHOCTH M PAa3BUTUEM HEOOXOJAMMBIX
YMEHMM, OCO3HAHHBIM BBIOOPOM U MMOCTPOCHUEM WHAMBUAYAIbHON TPAeKTOpUN 00pa30BaHUs
Y )KM3HEHHBIX IIJIAHOB C YYETOM JIMUHBIX UHTEPECOB U OOLECTBEHHBIX MOTPEOHOCTEH;

4) 3CTETHYECKOT0 BOCITIMTAHMA:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY U 3CTETUYECKOMY BOCHPHUITHIO MaTeMaTHYECKUX
00BEKTOB, 3aJad, pEIICHUM, pacCyX IAEHUW, YMEHHIO BHACTh MaTeMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHoOCTEl HAYYHOT0 MO3HAHMS:

OpUEHTalMEN B I€ATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKAa, MPUPOAbl M OOLIECTBA, MOHUMAaHUEM
MaTEMaTUYECKOM HAayKH Kak c(epbl 4eTOBEYECKOM NEeATEIbHOCTH, 3TANOB €€ Pa3BUTHUA U
3HQUUMOCTU I Pa3BUTUA LUBWJIW3ALMH, OBJAJECHUEM S3bIKOM MAaTEMaTUKH U
MaTEMaTUYECKOM KyJbTYpOM KakK CpEICTBOM IIO3HAHHWS MHpPA, OBJIAJEHUEM HaBbIKAaMU
UCCJIEI0BATENbCKON NeATEIbHOCTH;

6) pusnueckoro BocmUTaHHUSA, (OPMHPOBAHUS  KYJIbTYPbl  3/0POBbSI M
IMOLMOHAJIBHOIO 0J1ArONOy YU

TOTOBHOCTBIO NPHUMEHSATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAaxX CBOErO 3/10POBbS,
BEJICHUI 3J0POBOrO 00pa3a JKMU3HU (310pOBO€ MHUTAaHKE, COATAHCUPOBAHHBIN PEXUM 3aHATUN
U OT/IbIXa, peryJiApHas (pu3nyecKas akTUBHOCTb), C(DOPMUPOBAHHOCTHIO HABBIKA pediiekcun,
MPU3HAHKUEM CBOETO MpaBa Ha OMMOKY M TAKOTO K€ MpaBa APYroro 4YeJIoBeKa;



7) 3KOJIOTHYECKOT0 BOCIIUTAHUS:

OpHUEHTAllMEN Ha MPUMEHEHHE MaTeMaTUYECKUX 3HAHUM JJIs pelieHus 3a7a4d B 001acTu
COXPAHHOCTH OKpY>KaIoIlled Cpeibl, TUIAHWPOBAHUS TOCTYNKOB M OLIEHKH HX BO3MOYKHBIX
NOCTENCTBUM ISl  OKpYXKAaloIIe  cpelbl, OCO3HAaHHWEM TJO00AJBHOTO  XapakTepa
IKOJIOTHUECKUX MPOOJIEM U MyTel UX pelIeHus;

8) amanTanuu K N3MEHSIOIIMMCS YCJIOBHSIM CONMAIbHOI M MPUPOIHOM Cpebl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIOBHSIX HEOMPEACIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JESTEIbHOCTh, B TOM UHCJIE YMEHUE YUUTHCS Y
Apyrux JIoAed, MpuoOpeTaTh B COBMECTHOM NEATENbHOCTH HOBbIE 3HAHUS, HABBIKU U
KOMITETEHIIMH U3 OTIbITA JAPYTUX;

HEOOXOMMOCTBI0O B (POPMUPOBAHUM HOBBIX 3HAHWM, (POPMYIUPOBATH WUJICH, TOHITHUSA,
TUMOTE3bl 00 OO0BEKTax M SBICHUSIX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABATh
neUIUTH COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaThb CTPECCOBYIO CHUTYallMIO, BOCHPUHUMATh CTPECCOBYIO
CUTYallMIO0 KaK BBI30B, TPEOYIOIINI KOHTPMEpP, KOPPEKTUPOBATh NPUHUMAEMBbIE PELICHUS U
neicTBus, POPMYIHPOBATH U OIICHUBATH PUCKU U TIOCTIENCTBUSA, POPMUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbpTaTe OCBOCHHS MpOTrpaMMbl IO MaTEMaTHKE HAa YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHusi y oOyuaronierocss OyayT chOpMUPOBaHBI MeTanpeaMeTHbIe Pe3yJbTaThl,
XapaKTepU3YIOIIHUECs] OBJIAJICHUEM YHUBEPCAIbHBIMU I103HABATEIbHBIMU JICHCTBUSIMH,
YHUBEPCAIbHBIMM KOMMYHHUKATUBHBIMU JIEUCTBUSIMU U YHUBEPCAIBHBIMU PETYISTUBHBIMU
JCVCTBUSIMH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISBJIATh U XapaKTEPU30BaTh CYIICCTBCHHBIC MPHU3HAKH MATEMaTHUYECKUX OOBEKTOB,
MOHSATUM, OTHOIICHUM MEXKIYy TMOHATUIMU, QOPMYIUPOBATH ONPEACICHUS] TOHATHM,
yCTaHABJIMBATh CYIIECTBEHHBIM MpPU3HAK KiIacCU(UKALUM, OCHOBAHUS JIsi 00OOIIEHUS U
CpPaBHEHUSI, KPUTEPHUH ITPOBOJIMMOTO aHAIN3a;

BOCIIPMHUMATh, (POPMYIUPOBATh M IMPEOOPa30BLIBATH CYXKJICHHUS: YTBEPAUTCIBHBIC U
OTpUIlaTEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MaTEMaTUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUHUS B PaKTax,
JAHHBIX, HAOMIOJEHUSIX W YTBEPXKACHUSAX, TIpelyiaratb KpPUTEPUU [IJIs1  BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUHNIL;

JIeJIaTh BBIBOJIBI C MCITOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX U WUHIYKTHUBHBIX
YMO3aKJIFOUECHU I, YMO3aKJIFOUEHUM 110 aHAJIOTHUH;

pa3duparh JI0Ka3aTelbCTBA MaTEMAaTHUYECKUX  YTBEPXKICHHM (MpsMble W OT
IIPOTUBHOI0), IPOBOJHUTH CAMOCTOSTEIBHO JIOKa3aTeIbCTBA MAaTEeMaTHYECKUX (aKToB,
BBICTPAMBATh APTYMEHTALHMIO, IPUBOJIUTH NPUMEPBI U KOHTPIPUMEPHI, TPUMEHATH METO]
MaTeMaTU4YeCKON WHIAYKITUU, 0OOCHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;



BbIOMpaTh CHOCOO penieHus y4yeOHOM 3ajauu (CpaBHHUBAaTh HECKOJIBKO BapHAHTOB
pelieHusi, BBIOMpaTh HauOoJiee MOAXOASIIMNA C Y4ETOM CaMOCTOSITENBHO BBIJEICHHBIX
KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCIOJIb30BAaTh  BONPOCHI  KaK  MCCIEAOBAaTENbCKUN  MHCTPYMEHT  IO3HAHWUS,
(GopMyIupoBaTh BONPOCHL, (DUKCUPYIOIIME IPOTUBOPEUYUE, MPOOJIEMY, CaAMOCTOSITEIBHO
yCTaHaBIMBaTh HCKOMOE U JaHHOe, (OPMHUPOBATH THUIOTE3y, APTYMEHTHUPOBATH CBOIO
NO3ULINI0, MHCHHUE;

IPOBOJUTH 10 CAMOCTOSITENIBHO COCTaBJIEHHOMY IUIaHY 3KCIEPUMEHT, UCCIIEOBAHUE
[0 YCTAHOBJICHHIO OCOOEHHOCTEM MaTeMaTU4YeCKOro OOBEKTa, 3aBUCHUMOCTEN OOBEKTOB
MEKy COOO0M;

CaMOCTOSITENILHO  (OPMYyIUPOBAaTh OOOOIIEHHS ©  BBIBOABI IO  pe3yJibTaTaM
NpOBEAEHHOTO HAOMIOJCHUs, HWCCIEIOBAHMs, HSKCIEPUMEHTa, OIEHUBATh JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOLECCA, & TAKXKE BBIABUIATH IIPEAIIOI0KEHUS
0 €ro pa3BUTUHU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJAOCTATOYHOCTh U M30BITOUHOCTh MH(OPMAIUH, JAHHBIX, HEOOXOIMUMBIX
JUISL peLIEHUS 3a]1a4U;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

BbIOMpATh (hOpMY MpeCTaBICHUS HHPOPMALIMKM U WTIOCTPUPOBATH pellIaeMble 3a1a4u
CXeMaMH, AMarpaMMaMu, HHOU rpadUKoi U UX KOMOMHALIUSIMU;

OLICHMBAaTh HAA&KHOCTh MH(POpPMALMM TO KPUTEPHUSM, NPEIJIOKEHHBIM  WIIU
c(hOopMyITUPOBAaHHBIM CAMOCTOSITENBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

BOCIPUHUMATh U (OPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHMSIMHU U LIEISAMU
oOLIeHHMs], SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOI TOYKY 3PEHHUSI B YCTHBIX M MUCHhMEHHBIX
TEKCTaxX, JaBaTh MOSICHEHWS IO XOJy pEIIeHUS 3aJadd, KOMMEHTHUPOBATH TMOIYYCHHBIN
pe3yIbTaT;

B XOJIe 0OCYKJIEHUS 33]]aBaTh BOIIPOCHI M0 CYIIECTBY 0OCYX)IAaEMOU TeMBbI, MPOOIEMBI,
peraeMoil 3a7auu, BbICKa3bIBaTh UJIEU, HAlIEJIEHHBIE HA MMOMCK PELIEHUs], COMIOCTABIISATH CBOU
CYXKICHHUSI C CYXACHUSIMM JIPYITMX YYaCTHUKOB JUaJIora, OOHapy»XuBaThb pa3ivyue U
CXOJICTBO TIO3UIIHNI, B KOPPEKTHOH opme GopMyTupOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

NPEJICTaBISITh PE3YyIbTAThl PEIICHUs 3a7a4uH, SKCIIEPHUMEHTA, UCCICIOBaHUs, MMPOCKTa,
CaMOCTOSITENIbHO BBIOMpPATh (OpMaT BBICTYIUIGHMSI € Y4Y€TOM 3aJad NpPE3eHTAlUd U
0COOEHHOCTEH ayAUTOPUH;

MOHMMAaTh M HWCIOJIb30BaTh MPEMMYIIECTBA KOMAHIHOW W HWHIWBUIYaTbHOW DPaOOTHI
OpU pEIIeHWHd y4eOHBIX MaTeMaTH4YeCKuX 3aJad, TMpPUHUMATh Iellb COBMECTHOM
JeSITeIbHOCTH, TJIAHUPOBATh OPraHU3alMI0 COBMECTHON padOThl, pacipenesaTh BUAbI padoT,
JIOTOBApUBATHCA, 00CYKIAaTh MPOIECC U PE3YNIHTAT PAOOTHI, 0000IIaTh MHEHUSI HECKOIBKUX
JIIOJIEH;



y4aCTBOBATh B IPYNMNOBBIX (hopMax paboThl (00CYKIeHHSI, 0OOMEH MHEHHH, «MO3TOBbIC
MITYPMBD» ¥ WHBIC); BBIOJIHATH CBOKO YacTh pabOThl M KOOPJAWHUPOBATH CBOM JCHCTBUS C
JPYTUMU YjIeHAMU KOMaH/Ibl, OIICHHBATh KAYECTBO pe3yibTaTa U KaueCTBO CBOETO BKJIAja B
OOIIH pe3ysbTaT Mo KPUTEPUsIM, CHOPMYIMPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC 1CHCTBUS

Camoopranusanms:

BBISIBJISITH MPOOJEMBbl JJIi  pPElICHUS B JKU3HEHHBIX M yUEOHBIX CHUTYyaIHUsX,
OPUEHTHPOBATbCS B PANIMYHBIX MOAXOAAX NPUHATUS pELIEHUN (MHIUBUAYAIbHOE,
IPYIIIIOBOEC);

CaMOCTOATENIHO COCTABJISITh IUIaH, AJITOPUTM pEIIEHUs 3afadyd (WK €ro 4acTb),
BBIOMpATh CIMOCOO pemieHuss ¢ YY4ETOM HUMEIOIIUXCA PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEM, apTYMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIECHUNA C YYETOM HOBOU
uHdopMaIuu.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

BJIAJETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIA NpOLEecca U Pe3ysibTata peleHus
MaTEeMaTUYEeCKOM 3a/1aui, CAMOMOTUBALIUU U PEPIICKCUU;

IPEABUAECTh TPYAHOCTH, KOTOPBIE MOT'YT BO3HHKHYTHh IIPU PEIICHUM 3a/1a4d, BHOCHUTH
KOPPEKTHUBBI B JI€ATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEJIBCTB, HAWJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHE pe3yJbTaTa ACSATEIbHOCTU MOCTABICHHOW LIEU U YCIOBUSM,
OOBACHATh NMPUYUHBI JOCTHKEHHS WM HEAOCTHXKEHHUS LENTU, HaXOAUTh OLIMOKY, NaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY;

BbIpaXaTh AMOLMU MpPH H3yYEHUU MaTeMaTHYeCKUX OOBEKTOB U (PakTOB, aBaTh
SMOIMOHAIIBHYIO OLIEHKY PEIICHUS 3aJa4H.

HPEAMETHBIE PE3YJIBTATDBI

K koniy oOydenust B 7 KJjacce oOydyaromuiics TMOTYYUT CIEAYIONINE MPEIMETHBIC
pe3yJIbTaThI:

Pacno3naBaTh u3y4YeHHBIE TreoMeTpuueckue QUTypbl, OMNPEAETATh HX B3aUMHOE
pacrnoioKeHue, n300pakaTb T€OMETPUYECKUE (PUTYPHI, BHITIOJHATh YEPTEKHU MO YCIOBHIO
3anaun. MI3MepsaTh JIMHEWHbIE U YIVIOBBIE BEJIMYMHBI. Pemare 3a1aun Ha BBIYMCIIEHUE JJIMH
OTPE3KOB U BEJINYMH YIJIOB.

Jlenath NpUKUAKY W OLIEHKY JIMHEHHBIX W YIJIOBBIX BEJIMYUH MPEAMETOB B PEATbHOMN
JKWU3HU, pa3MEpPOB MPUPOIHBIX 00BEKTOB. Paznuuars pasmMepbl dTUX OOBEKTOB IO MOPSAKY
BEJIMYUHBI.

CTpouTh YyepTe U K T€OMETPUUECKUM 3a/1auaM.

[Tonp30BaThCAd MNpPU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, HWCMOJIb30BaTh MPU3HAKUA H
CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJLHUKOB MIPU PEIICHUH 3a/1a4.

[IpoBOANUTE TOTHUUECKHE PACCYKIACHHUS C UCIIOJIb30BAHUEM T€OMETPUUECKUX TEOPEM.



[lonp30BaThCA NMpPHU3HAKAMU PABEHCTBA MPAMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOWCTBOM
MEJIMaHbl, MPOBEAEHHOW K THUIOTEHY3€ IPAMOYIOJIBHOTO TPEYTrOJIbHUKA, B PELICHUH
reOMETPUYECKUX 3a4ad.

Onpenensts napamuiedIbHOCTh MPSIMBIX C TTOMOIIBIO YIJIOB, KOTOPbIe 00pa3yeT ¢ HUMU
cekymas. OnpenensaT NapauieIbHOCTh MPSMBIX C MOMOLIBIO PABEHCTBA PACCTOSHUN OT
TOYEK OJTHOM MPAMOM JI0 TOUEK IPYrOr MPsIMOM.

Pemate 3a1aun Ha KJIeT4aTol Oymare.

[IpoBOANTH BBHIUMCICHHUS U HAXOJUTh YHCIOBBIE M OYKBEHHBbIC 3HAUCHHUS YIJIOB B
F€OMETPUYECKUX 3a7a4aX C HKCIHOJIb30BAHHEM CYMMBI YIJIOB TPEYrOJBHUKOB H
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 0Opa30BaHHBIX IPHU MEPECEUEHUU JIBYX MapauiesIbHbBIX
NPSAMBIX CEKylIer. Pemars npakTuyecKkue 3a/1aun Ha HaX0XKACHUE YTIIOB.

Bnaners nonsituem reometpuueckoro mecta touek (I'MT). Onpenensite OuccekTpucy
yIila U CEpPEeAUHHBIM MNEPHEHIAUKYISAP K OTPE3Ky KaK TIE€OMETPUYECKHME MECTa TOYEK.
[Tonb30BaTbess moHsTHEM TreoMerpuueckoro mecra touek (I'MT) mpu pokasartenbcTBe
F€OMETPUUECKUX YTBEPKIACHUM U IIPU PELICHUH 3a/1a4.

@OopMyIUpPOBATH ONPEIEICHNS] OKPYKHOCTH U KPYyTa, XOPAbl U THAMETPA OKPYKHOCTH,
YBEPEHHO BJIAJETh UX CBOWCTBAMHU. YMETh JOKa3bIBaTh U IMPUMEHATH 3TH CBOWCTBA NPH
peLIeHNH 3a1a4.

BrnaaeTs NOHATHEM OMMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYXKHOCTHU, YMETh HAXOJUTH €€
1eHTp. Jloka3piBaTh M MUCHOJB30BaTh (AKThl O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYroJbHUKA
IIEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO CEPEAMHHBIE NEPNEHAUKYJISPBI K CTOPOHAM
TPEYTOJBHUKA ITIEPECEKAIOTCS B OAHOM TOUKE.

Biiagerp NOHATHEM KacaTelIbHOM K OKPYKHOCTH, IIOJIb30BAaThbCsl TEOPEMOU O
MEPIIEHAUKYJISIPHOCTA  KacaTeabHOW MW paadyca, IPOBEAEHHOIO K TOYKE KAaCaHHS.
Jloka3pIBaThb PAaBEHCTBO OTPE3KOB KACATENBHBIX K OKPYKHOCTH, IPOBEAEHHBIX M3 OJHOU
TOYKH, U IPUMEHSTH 3TO B PEIICHUU T€OMETPUUECKUX 3a/1a4.

Jloka3pIBaTh ¥ NPUMEHATH MPOCTEUIINE T€OMETPUUYECKHE HEPABEHCTBA, TOHUMATh HUX
IIPAKTUYECKUN CMBICI.

[IpoBOANTE OCHOBHBIE TEOMETPUUECKUE ITOCTPOECHUS C IIOMOLIBIO LIUPKYJIS U JIMHEHKH.

K koniy oOyuenuss B 8 kJjiacce oOydarouiuiicsi MOJYYUT CJCAYIOIIME MPEIMETHbBIC
pe3yJIbTaTHI:

Pacnio3HaBaTh OCHOBHBIC BUJIbl YETHIPEXYTOJBHUKOB, X 3JIEMEHTBI, TTOJIB30BATHCS MX
CBOMCTBAMH IPU PEUNICHUHM TE€OMETPUYECKUX 3ajad. Pa3nuyaTh NpPU3HAKA W CBOMCTBA
napasuiesiorpamMma, pom0a U NpsSMOYToJIbHUKA, JTOKA3bIBaTh UX U YBEPEHHO MPUMEHSTH MPHU
pellIeHUH TeOMETPUUYECKUX 3aj1ay.

Hcnonb30BaTh CBOMCTBA TOYKU NMEPECEUEHUS] MEJIMAH TPEYrojbHUKa (LIEHTpAa Macc) B
pellIeHUH 3a7a4.

Brnanerr mnoHSTHEM CpeIHEH JMHUK TPEYroJbHUKA M Tpamneluu, MNPUMEHSITh HX
CBOICTBA MPHU PENICHUHN FreoMeTprUeckux 3aaad. Mcnonbs3oBath Teopemy dajeca u Teopemy
0 IIPONOPIIMOHAJIBHBIX OTPE3KaX, MPUMEHSTH UX ISl PEIICHUs MTPAKTUUECKUX 3a7a4.

Pacnio3naBaTh neHTpaIbHO-CUMMETPUYHBIE (PUTYPBI U UCIIOJIB30BaTh MX CBOMCTBA TIPH
pelleHUH 3a7a4.



Brnanerp  moHATHSAMH  TOAOOMS  TPEYroJbHUKOB,  Kod(duIlMeHTa  1oao0us,
COOTBETCTBEHHBIX D3JIEMEHTOB TMOJOOHBIX TPEYroJbHUKOB. VIMeTh TIpencTaBlICHHE O
npeoOpa3zoBaHuu MOA00MsS U O MOAOOHBIX (urypax. [lonp3oBaThCs MpU3HAKAMU TTO00US
TPEYTOJLHUKOB TIPH pEHICHUH TCeOMETPUYECKHX 3ajad. Jloka3plBaTh M IPUMEHSTh
OTHOIIICHUS MPOIOPIIMOHATBLHOCTH B MPSAMOYTOJIBHBIX TpeyroJibHUKax. [IpumMeHsaTs mogodue
B MIPAKTUYCCKUX 3a/1a4ax.

BriBoguTh M HWCMONMB30BaTh TpocTedme (HOopMyibl Ui TUIOMIAAN TPEYTroJbHUKA,
napajgiesiorpaMma, pomoa W Tpanenuu. BeraucisaTh (pa3smudHbIMH CIIOCO0aMM) TIIOMIATH
TPEYTroJbHUKA U TIUIOMIATW MHOTOYTOJIbHBIX Guryp (monm3ysch, TIAe HE00X0auMO,
KJIBKYJISITOpOM). 3HaTh OTHOIIEHHUE IUIOMAAeld MOJ00HBIX (GUTYp U NPUMEHSATH TNPH
permernn 3aaa4. [[puMeHsTh MOTydYeHHBIC YMEHUS B MPAKTHUECKHUX 3a/1a4ax.

[Tomp3oBaThess Teopemont [Iudaropa mist pemieHuss TEOMETPUISCKUAX M MPAKTHUESCKUX
3amad. CTpOUTh MaTEeMaTHYECKYI0 MOJIEIh B MPAKTHUYECKUX 3aJadaxX, CaMOCTOSATEIHHO
JieJaTh YePTEXK U HAXOUTh COOTBETCTBYIOIINE JUTMHBI.

Branerp moHsATHEM BIHMCAHHOTO M IIEHTPAJIBHOTO yTila, yrila MEXAy KacaTeabHOU W
XOpJIOM, ONMCAaHHOW W BIIMCAHHOM OKPYKHOCTH TPEYTOJbHHUKA W YETBIPEXYTOJIbHUKA,
MIPUMEHSTh X CBOMCTBA TIPH PEIICHUH 3a7a4.

[IprMEeHSATH MOTyUYCeHHBIC 3HAHKS Ha MPAKTUKE — CTPOUTH MaTEeMAaTHYCCKUE MOJICIIH JIJIs
3a7a4 peajbHOM >KU3HM M TPOBOIAUTH COOTBETCTBYIOIIME BBIYMCICHUS C IPUMEHEHHEM
oA00UsI ¥ TPUTOHOMETPHUH (TI0JIB3YSCh, TI€ HEOOXOIUMO, KaJIbKYJIITOPOM).

K xoniy oOydeHuss B9 kiacce 0Oydaromuics MOJIYYUT CIEAYIOUIME MPEIMETHbBIC
pEe3yJIbTaThI:

3HaTh TPUTOHOMETPUUECKHE QYHKIIUN OCTPBIX YIJIOB, YMETh HaXOJIUTh C UX MOMOUIbIO
pa3iMyHbIE DJIEMEHTHl MPSMOYTOJIBHOTO TPEYTrOJbHUKA («PEIIeHHE MPSIMOYTOJIbHBIX
TPEYroJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIbKYJISATOPA) IJIUHBI U YIJIbl J1J11 HETAOJUYHBIX
3HAYCHUM.

[Tone30Batbess  (opMynamMu NPUBEACHHS UM OCHOBHBIM  TPUTOHOMETPUYECKUM
TOXAECTBOM ISl HAXOKICHUSI COOTHOILLIEHUNW MEXAY TPUTOHOMETPUYECKUMH BEIIMYNHAMM.

Jloka3pIBaTh TEOPEMY CUHYCOB M TEOPEMY KOCHHYCOB, IPUMEHATH UX JJIS1 HAXOKIACHUS
pPa3IMYHBIX D3JIEMEHTOB TPEYroJbHUKA («PEIIEHHE TPEYroJbHUKOBY), TpPU PpPELICHUU
reOMETPUYECKUX 3a1ad. [IpuMeHATh NOJlydeHHBbIE 3HAHWS IPU PELICHUM IPAKTUYECKUX
3a7ad4.

IIpyMeHATH TPUTOHOMETPHUIO B 33Jadax Ha HAXOXKJICHHME IUIOLIAAU, BBIBOAUTL U
BIAJE€Th  TPUTOHOMETpUYECKMMH  (dopMmyiamMu Uil  IUIOWAAM  TPEYroJibHUKAa,
napajjienorpaMmma, poM0a, Tparneluu, BEIBOJAUTh U TpUMEHATh hopmyny ['epona u hopmyny
JUIS TUTOIIAIA BBIITYKJIOTO YETBIPEXYTOJIbHUKA.

NmeTts npencTaBieHne 0 TOMOTETHH, IPUMEHATD B IPAKTUYECKUX CUTYAIUAX.

Hcnons3oBath Teopemsl UeBsl 1 MeHenas 1pu peleHuu 3a1ay.

Hcnonb3oBaTh TEOPEMBI O BIIMCAHHBIX YIJIaX, yIriax MeXIy XopJaMu (CEeKyIIMMH) U
yIjie MEXAY KacaTeJIbHOM W XOPAOW IPU PELIEHUH N€OMETPUYECKUX 3a1ad. J[oka3biBaTh U
IIPUMEHSTH TEOPEMBI O IIPOU3BENCHUN OTPE3KOB XOPA, O MPOU3BEAECHUN OTPE3KOB CEKYIIHNX,
0 KBaJIpaTe KacaTeJIbHOM.



Bnaners moHATHEM KOOPAMHAT Ha IUIOCKOCTH, paboTaTh C ypaBHEHHMEM MPSMON Ha
IUIOCKOCTH. BraseTs mOHATUAMU yTIIOBOTO KO3 QPHUIIMEHTa U CBOOOIHOTO YJ€HA, TOHUMATh
UX TE€OMETPUYECKHUI CMBICII U CBSA3b YIJIOBOTO KOA(PHUIIMEHTA C BO3pACTAHHEM U YOBIBAHUEM
JUHEMHOM (yHKIMHU. YMeETh pelmaTb METOJOM KOOpAMHAT 3a/ladyd, CBSA3aHHBIE C
NapajuleIbHOCTBIO M NEPIEHIUKYJISAPHOCTBIO  IPSIMBIX, IMEPECEYEHHUEM  MPSMBIX,
HaXO0XJIEHUEM TOUYEK NIEPECCUEHHUS.

BBIBOIUTE U BIAJETh YPaBHEHUEM OKPYKHOCTH. MCIOIb30BaTh METO KOOPJIAMHAT IS
HAXOXKJICHUS TIEPECCUCHUN OKPYKHOCTEeH M MpsAMbIX. Bragets hopmymnamu paccTosHUS OT
TOYKM JO MpsIMOW, IUIOIIAAM MapajiielorpaMMa B KOOpPAMHATAaX, HWMETh IOHATHE OO0
OpueHTHUpoBaHHOU momaau. [lonbp3oBaTbecst METOAOM KOOPJAMHAT HA MJIOCKOCTH, IPUMEHSTh
€ro MpHu PEUICHUH T€OMETPUUECKUX U MPAKTUYECKHX 3a7a4. [[puMeHsITh METO1 KOOpAUHAT B
IPaKTUKO-OPUEHTHUPOBAHHBIX FTEOMETPUUYECKHX 3a/1a4ax.

Bnanete moHsATHEM BEKTOpa. YMETh CKJIAIbIBaTh M BBIYATATh BEKTOPHI, YMHOXKATh Ha
4KCII0, BIAJETh NpPaBUJIaMU TPEYroJIbHUKA W MapajienorpaMMa. Braners npakTuyecKuMu
MHTEPHPETAlNsIMU BEKTOPOB. YBEPEHHO IOJIb30BAaThCS KOOpAMHATAMU BeKTopa. Braners
CJIO’KEHUEM U BBIYMTAHUEM BEKTOPOB, YMHOKEHHMEM BEKTOPA HA YMCJIO B KOOpAHHATAX.

NmeTts mipencraBiieHne o 0asuce (Ha IIIOCKOCTH). PackiaibiBaTh BEKTOPHI MO Oa3ucy.
PacknanpiBaTe BEKTOPBI CWJI € IIOMOLIBIO MPOCLHUPOBAHUS M TPUTOHOMETPUYECKUX
cooTHoeHUH. [IpUMeHTh MoTy4YeHHbIE 3HAaHUS B IPOCTEUIINX (PU3MUECKUX 3a7auax.

Brmagete MOHATHEM  CKaNspHOTO  IIPOU3BEIACHUS  BEKTOPOB, IIOHUMAaThb  €ro
F€OMETPUYECKHI CMBICT W YBEPEHHO II0Jb30BATHCS €ro BBIPAKEHHEM B JEKAPTOBBIX
KOOpJIMHATax. 3HaTh JUCTPUOYTUBHOCTh CKAJSPHOIO MPOU3BENCHHUS M €ro CBs3b C
npoenrpoBaHueM. [IpuMeHATh CKalspHOE MPOU3BEICHUE BEKTOPOB JUIsl HAXOXKIACHUS JUIMH U
yriaoB. Pemare reomerpuuyeckue 3agadyd € IOMOIIBIO CKAJSIPHOTO IPOU3BEACHUS.
Hcnonb30BaTh CKAIPHOE MPOU3BEACHHE BEKTOPOB B alreOpanyeckux U (PU3NYECKUX
3a/1ayax.

BnaneTs NOHATUSAMU MPaBUILHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYKHOCTH, JJIMHBI TyTH
OKpPY>KHOCTH U paJIuaHHOM Mephbl yIia, BRIYUCISTH IO s Kpyra u ero yacteil. [lonnmate
cMbIC)I yucna 7. [I[pUMEHSTh NOJIydeHHBIE YMEHUS IMPU PEUICHUM NPAKTUYECKUX 3a]ad.
3HaTh UICTOPUYECKUE CBEJICHUS 00 U3MEPEHUH IJIMHBI OKPY>KHOCTHU U TIOLIAAN KPYTa.

WNmetp mpencraBieHne O MpeoOpa3oBaHUM IIOCKOCTH, O ABMkKeHUsx. Haxoauts ocw,
LHEHTPbl CUMMETpUU (UTyp, LEHTPHl MOBOPOTA, HAXOAUTh KOMIIO3UIMH MNPOCTEHIINX
npeodpazoBaHuil. [IpuMeHsATh ABHKEHUS IUIOCKOCTH MPHU PELIEHUH F€OMETPUUYECKUX 3a/1a4.

[TpuMeHsTh MOTy4YeHHbIE 3HAaHUSI HA TIPAKTUKE — CTPOUTh MaTeMaTU4YECKUE MOJEIN IS
3a/1a4 peabHOM JKU3HU M MPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHHUS C TPUMEHEHUEM
01001 U TPUTOHOMETPUYECKUX QYHKUUHN (TIOJIb3YACH, 1€ HEOOXOIUMO, KATbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuyecTBo 4yacoB

HaumeHoBaHue pa3jiesioB U TeM
MPOrpaMMbl Bcero

Ne ni/m KoHnTpoJbHbie

p OcHoBHbBIE BU/bI 1eSIT€IbHOCTH 00y4aI0IIMXCS
padoThI

3HAKOMUTBCS C MCTOPUEH pa3BUTHUSI T'€OMETPHUH,
IIPUMEHEHUEM TE€OMETPUU B pEAIbHOM JKHU3HHU.
dopmyarpoBaTh OCHOBHBIE MIOHSATHS,
ompeneneHuss U akcuombl.  Pacno3HaBath
U3yYEHHbIC T€OMETPUYECKUE (PUTyphl, ONPEIEIATh
UX B3aMMHOE€ PACHOJIOXKEHHE, BBIIOIHATH YEPTEK
[0 YCIOBHUIO 3ajgaud. M3mepsATh JUHEWHbIE U
YIJIOBBIE BEJIMYHHBI reOMETPUYECKUX "
MIPAKTUYECKUX O00BEKTOB. OnpenensiTs «Ha IJa3»
Hauana reomerpr. Tipocteiimie pa3Mepbl peabHbIX 00BEKTOB, IPOBOJUTH IPYyOYyIO
. OLIECHKY MX pa3MmepoB. Pemare 3agauun  Ha

reoMeTpuueckre (GUrypsl U X CBOICTBa. 28
BBIUMCJICHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.
Pemarp 3amaun Ha B3aUMHOE PpaCIOJIOKEHHE
reOMETPUUYECKUX buryp. [IpoBoauTh

KJ'IaCCI/I(I)I/IKaI_[I/IIO YIJ10B, BBIYHCJIATH JIMHEWHBIE U

I/I3MepeHHe TCOMETPHUICCKUX BCIININH

YIJIOBbIE BEJIMYMHBI, MPOBOJUTH HEOOXOIUMBIE
JIOKa3aTeJIbHbIE paccyJIeHuUs. Beruncnsars
NepUMETPhl  MpOCTEHIINX  (QUryp, JIOMaHBIX.
Paznuuats BBIITYKJIbIE " HEBBIITYKJIbIE
MHOTOYT'OJIbHUKH, paBHble ¢urypsl. llpoBonuts
[IPOCTEUIINE TIOCTPOCHUS M  HU3MEPEHUs C
IIOMOILBI0 HHCTPYMEHTOB

TpeyrosbHUKN 19 Pacnio3naBaTe mapel paBHBIX TPEYTOJIBHUKOB HAa




[TapannensHocTs. CymMMma yriioB
MHOTOYTI'OJIbHUKA

15

TOTOBBIX 4YEPTEXKaX M Ha KierdaToi Oymare (c
yKa3zaHHEeM Mpu3HaKoB). Omnpenensits  mapsbl
pPaBHBIX  TPEYTOJIBHUKOB B  I€OMETPUYECCKHX
KoHpurypanusx (¢ yka3aHHEM IPU3HAKOB).

BriBoguTh CJIEICTBUS (paBeHCTB
COOTBETCTBYIOIIMX 3JEMEHTOB) M3 pPaBEHCTBA
TPEYTrOJIbHUKOB. Ucnonb3oBarh MPU3HAKU
paBEHCTBA TPEYTroJIbHUKOB B pereHnu
r€OMETPUUYECKUX 3a/1ad4. DopMyJIUPOBATH

onpezesieHuss OUCCEKTPUCHI, BBICOTHI, MEIUaHbI
TPEYrOJIbHUKA; CEPEIUHHOIO  IEPIEHAUKYISIpa
OTpe3Ka;  IepuUMeTpa  TpEyroJbHHKAa,  OCHU
cumMmerpun Qurypsl. PacnoszHaBaTh (urypel c
oceBoil  cumMerpued.  Pasnnuate  moHATHA
CBOMCTBA 51 IIPU3HAKA, (dbopmyaHpoBaTh
COOTBETCTBYIOIIME  JIOTUYECKUE  YTBEPIKICHUS.
Jloka3pIBaTh M NPUMEHATH CBOMCTBA U NPHU3HAKH
paBHOOEAPEHHOTO TPEYTrOJIbHUKA B  pEHICHUU
reoMeTpuyeckux 3azad. CTpouTh  YepTEXH,
pemars 3a1a4d ¢ MOMOLIbI0 HAaXOXACHUS PaBHBIX
TPEYrOJIbHUKOB. Hcnonp3oBare uu¢poBkIe
pecypcsl  Uld  TIOCTPOEHUM M MCCIEA0BaHUsA
CBOICTB M3y4yaeMbIX GUIYyp U KOH(UTYpaluii

DopMyIMpOBaTh NOHITHE NTAPAIIIENBHBIX MPSMBIX,
HaXOJUTh NPAKTHUECKUE NPUMEPHI. 3HAKOMUTHCSA
C UCTOpPHEN pa3BUTHS TE€OMETPUH, ISATHIM
noctynarom  EBknmpma,  3HaueHueM  pabor
JloGaueBckoro.  M3yuaTe  cBOWCTBa  yIJIOB,
00pa30oBaHHBIX NpPHU TMEPECEUECHUHU MapaliebHbIX
npsAMbIX  cekymend. [IpoBoauTe aokazarenbcTBa




MapajuieIbHOCTH ABYX MPSMBIX C TOMOIIBIO YIJIOB,
00pa30oBaHHBIX MPU NEPECEUCHHH OSTUX MPSMBIX
TpeTbeil npsamoil. Pa3ziauyaTe CBOMCTBA U MPU3HAKU
NapajuleNIbHBIX MOPSIMBIX, MPUMEHSITh UX THpHU
pelIeHUHd TeOMETPUYECKHX 3a7ad. BuluucisaTh
CyMMY VIJIOB TPEYrOJIbHHKA, CYMMY BHYTPEHHHUX
VIJIOB  MHOTOYTOJbHUKAa W  BHEIIHUX  YIJIOB
BBITTYKJIOTO MHOT'OYTOJIbHHKA. Haxomutpb
YUCJIOBbIE M OYKBEHHBIC 3HAUYEHHsI YIJIOB B
F€OMETPUYECKUX 3a/Jlauax C HCIOJIb30BaHUEM
TEOpeM O CyMME VIJOB TPEYrojbHUKAa U
MHOTOYTOJIbHUKA. [IpuMmeHsTh  TOJyYEHHBIE
3HAHUS MIPU PEIICHUU T€OMETPUUYECKUX 3a/1a4

[IpssMOyTOIBHBIE TPEYTONIBHUKH

Jloka3bIBaTh MPU3HAKU PABEHCTBA MPSIMOYTOIBHBIX
TPEeyroJpHUKOB. OmnpenensaTh Mapbl  PaBHBIX
NPSIMOYTOJBHBIX TPEYrOJbHUKOB Ha KJIIETYATON
Oymare W B reOMETPHYECKUX KOHPUTrypanusax (c
yKa3zaHHeM Ipu3HakoB). Mcrmonb30BaTe NMpU3HAKU
paBeHCTBA  MPSMOYTOJbHBIX  TPEYroJbHHUKOB,
HEPaBEHCTBO O HAKIOHHON W TEpPHEHIUKYISIPE B
pelIeHNH TeOMEeTpUYeCcKux 3amad. Jloka3piBaTh
CBOWCTBO MeTnaHbl PSIMOYTOJIBHOTO
TPEYroJibHUKA, MPOBEACHHOW K THUIOTEHY3e, W
COOTBETCTBYIOLIMI  TNpHU3HAK;  CBOMcTBA U
NPU3HAKH  MPSIMOYTOJIBHOTO  TPEYrOJIbHUKA €
yrioM B 30°. [IpuMeHsATh NOJy4YeHHbIE 3HAHUS TIPU
peLIeHNH TeoMeTpUYecKuX 3aaad. Pemare 3amaun
Ha TPUMEHEHWE CBOWCTB  MPSIMOYTOJIHHOTO
TpeyroibHUKa. VICIonb30BaTh MOMyYeHHBIE 3312491
NIPY PEUICHNH TPAKTHYECKUX 3324




['eomeTpryeckue HepaBeHCTBA

BeiBoguTh IIpOCTENIINE reoMeTpUuYecKue
HEPABEHCTBA, IIOHUMATh X IPAKTHYECKUX CMBICIL.
Hcnonp30BaTh  JOKa3aHHBIE  I'E€OMETPUUYECKHE
HEPABEHCTBA, CAMMETPHIO B PEIICHUH 33124

OxkpyxHocTb. ['eomeTpruueckue mecra
touek. [locTpoeHns ¢ TOMONIBIO LUPKYIIS
U JIMHEUKU

18

@®opMynupoBaTh  OINpPENENCHUs:  OKPYKHOCTH,
XOpJIbl, AMaMeTpa U KacaTelIbHOH K OKPY)KHOCTH.
N3yyate uX CBOWCTBa, IPHU3HAKH, ITOCTPOCHUE
yeprexxeil. MccnenoBars, B TOM 4HCIIE HCHONB3YS
U(pPOBBIE PECYpPCHI: OKPY)KHOCTh, BIIMCAHHYIO B
yroji, IEHTP OKPYKHOCTH, BIIMCAHHOW B YTOJ;
PaBEHCTBO OTPE3KOB KacaresbHBIX. OBnaneBaTh
MMOHATHEM OITMCAHHOMN OKPYXHOCTH TPCYIOJIbHUKA.
@®opMynupoBaTh JTambl 3a1ad4 Ha IOCTPOEHUE
(mocTpoeHue, J0Ka3aTeNbCTBO, HCCIIEIOBAHUE),
NPOBOANTH 3aJa4dl HA IOCTPOCHUE, OCYIIECTBIAThH
OCHOBHBIC TIOCTPOEHHS LUPKYJIEM M JIMHEHKOM.
3HaKOMHUTbCA C HUCTOpUEH pPa3BUTHUS T€OMETpPUH,
KJIACCUYECKUMU 337]a4aMH O MTOCTPOEHUH

[ToBTOpenue, o6odIIEHNE,
CHCTEMAaTH3alMs 3HaHUH

10

Pemarp 3amaun, WIUTIOCTPUPYIOIINE CBSA3H MEXKIY
pa3IMYHBIMHU TEMaMHU Kypca

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102




8 KVIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbie
padoThI

OcHOBHbIE BH/IbI 1eSITEJILHOCTH
o0yuarouuxcst

YeThIpEXYyroJbHUKN

22

N300paxkaTh W  HAXOQUTh HA  YepTekax
YeTBIPEXYrOJPHUKM ~ Pa3HbIX BUIOB U HUX
aneMeHThl.  DOpMyIMpOBaTh  ONpPEACTICHHS
napajuieJiorpaMma, IpSAMOYToJIbHUKA, pomoa,
KBajJpaTa, Tpalneuuy, paBHOOOKOH Tpamenuw,
OpsAMOYroibHOM  Tpameuuu. JlokasslBaTh H
UCIOJIb30BaTh NP PEUICHUH 3a]lad MPU3HAKU U
CBOMCTBa MNapajiesorpamMma, IMpsIMOYroJbHHKa,
pomOa, KBajgpara, Tpamnenud, PaBHOOOKOM
Tparnenum, IPSMOYTOJIBHOM TpaIeym.
Jloka3plBaTh ¥ HCIIONB30BATh IPH PEIICHUH
3ajad Teopembl Daseca U 0 MPONOPIHOHATBLHBIX
orpe3kax. DopMmynupoBaTb U  JIOKa3bIBaTh
CBOWMCTBA  TOYKM  IIepeceyeHuss  MeIuaH
TPEYroJibHUKA; TMOJy4aTh MpPEJICTaBICHUS O
MEeToJe MacCc, O CBA3M C  (U3UKOIL.
®opMynupoBaTh OINpeNeNeHne W JIOKa3bIBaTh
CBOICTBa IEHTPAIbHO CHUMMETPUYHBIX (QUTYD.
Pemate 3amaum ¢ WCHOJIB30BAaHWEM CBOWCTB H
NPU3HAKOB  mapaienorpaMMa.  [IpoBoauTh
JIeNIeHNe OTpe3Ka Ha PaBHBIE YACTH C MMOMOIIBIO
LUPKYNA W JuHelKku. Mcnons3oBath Hu(ppoBbIe
pecypchl Ul UCCIEI0BAHUS CBOMCTB N3y4aeMbIX
¢buryp u KoHpUrypanui



ITomoOue

ITmomanns

16

16

HaxoauTh mo100HbIE TPEYTOIBHUKN HA TOTOBBIX
yepTekax, yKa3bIBaTh COOTBETCTBYIOIIHEC
npu3Haku ~ moxobusi.  Ompenenarts — mapsl
NOJOOHBIX TPEYrOJbHUKOB B TE€OMETPHYECKUX
KOHurypanusx. Pemars 3agauu Ha TOJ0OHBIC
TPEYTOJBHUKUA C IMOMOIIBI0 CaMOCTOSITEILHOTO
MOCTPOCHUS ~ 4YEPTeXKEH M HAXOXKJICHUSA
MOMOOHBIX  TPEYTrOJIBHUKOB, C  YKa3aHHEM
MIPU3HAKOB mo100wsI. [TpoBoawTH
JIOKa3aTeIbCTBa C HMCIOIB30BAHUEM TPU3HAKOB
nono6usi. [IpuMeHsATh NOMYYCHHBIC 3HAHUS MPH
pPCIICHHH TEOMETPUYECKMX M TMPAKTHYCCKUX
3azad. 3HAKOMHTHCS c HOHSITUSIMH
peoOpa3oBaHus MOA00US U MOJA0OHBIX (hUTyp

®opMyIHpoBaTh CBOMCTBA IUIOMIAIM, BBIICHATH
WX HarfsgHbld CcMbICI. BeIBoguTh Qopmysibl
IIOHIAIM  TMapajjieiorpaMma, TpPEeyroJibHUKa,
Tpanenuu u3 dhopMyIibI IO
MPsIMOYTOJIbHUKA (xBagpara). Haxomuth
miomaau Guryp, n300paxE€HHBIX Ha KIETYaTOU
Oymare, HCIIOJIb30BaTh pa3OMEHHE Ha 4YacTU U
noctpoenue. HaxomuTe 1oIomaaym moI00HBIX
¢uryp. Bpruucnare  miuomamd  pasidYHBIX
MHOTOYTONBHBIX (Quryp. Pemarts 3amaunm Ha
IUIOIIAb C IPAKTUYECKUM COJIepKaHUEM

Teopema [Iudaropa u Hayana
TPUTOHOMETPUHU

18

3HaKOMUTBCS ¢ mcTopuei Teopemsl Iludaropa.
Hoxa3siBath Teopemy Iludaropa. [loxas3piBaTh
COOTHOIIEHUSI MEXAY MPONOPIHOHATHHBIMU
OTpe3KaMH B TMPAMOYTOJIBHOM TPEYTrOJIbHUKE U



IPUMEHATh UX IPH PEMICHUH T'€OMETPUUECKUX
3ajad. Pemare 3a1a4u Ha IPUMEHEHHUE TEOPEMBI
[Tudaropa, B TOM uyHCIe C MOPAKTUYECKUM
COJICpKAHUEM. OnpenensaTs OCHOBHbIE
TPUTOHOMETpPUUYECKHE  (QYHKIMM  yrjaa  C
IIOMOIIBIO MMpsAMOYT'OJIbHOT'O TPCYroJibHHUKa,
COCTaBJIATh TadIuILy 3HA4YCHUI
TPUTOHOMETPHUYECKUX (YHKUIUN 11 OCHOBHBIX
YTJIOB. HpI/IMCHﬂTB IMOJIYYCHHBIC 3HaHUA U
YMEHUS IIpH pPELICHUM IPAKTHYECKUX 3a1ad.
3HAKOMMTHCS c UCTOpUEN pa3BUTHS
TPUTOHOMETPUHU

VYTIIbl ¥ 9ETBIPEXYTOJBHUKH, CBA3aHHBIE C
OKPY>KHOCTBIO

20

@OopMy/IMpOBaTH  OCHOBHBIE  OIIPEJAECIICHUS,
CBSI3aHHbIE C yIJIaMH B Kpyre (BIHCAHHBIN Yroi,
LHEHTpadbHBId yron). HaxomuTe BhHcaHHBIE
YIJIbI, OMUPAIOIIMECS HA OJHY AYTY, BBIYUCIATH
YIJIbI ¢ IOMOIIBIO TEOPEMBI O BIIMCAHHBIX YIJIaX,
TEOPEMbl O BIMCAaHHOM YETBIPEXYTOJbHUKE,
TEOpPEMBI O LieHTpalbHOM yrie. Mccnenosars, B
TOM 4HCIE C MOMOIIBI0 IU(PPOBBIX PECYpPCOB,
BIIMCAHHBIE U OMNMHUCAHHBIC YETHIPEXYTOJIBHUKH,
BBIBOJAUTh WX  CBOWMCTBA W  TPHU3HAKH.
Hcnonp30Barh 3TM CBOMCTBA WM MNPU3HAKUA MPHU
pelIeHnu 3a1a4y

[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL
3HAHHUH

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

10

102

Pemare 3amaum, WIIIOCTPUPYIOIIKE — CBS3U
MEXy pa3IMYHbIMU TEMaMHU KYypC



9 KJIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

KoanuecTBo 4acoB

OcHOBHbBIE BU/BI 1€ATCIBHOCTH oﬁyqaloumxca

Pemenne TpeyroibHUKOB

DopMyIMpOBaThH OIIPECIICHUSA
TPUTOHOMETPUUYECKUX (DYHKIMUA TYMBIX U HPSAMBIX
YTJIOB. CocraBnsThb TaOIHUILy 3HaYEHUI
TPUTOHOMETPHUYECKUX (YHKUIUH JUII OCHOBHBIX
yraoB ot 0 mo 180°. BbIBOAMTH COOTHOIIECHUS
MEXIYy  TPUTOHOMETPUYECKUMH  (DYHKIMSIMHU.
BeiBoauts mpocreiimme ¢popMysbl NIpUBEACHUS U3
reOMETPUUYECKUX COOOpaKeHUH. BeiBoauts
TEOpEMY KOCHHYCOB U TEOpEMY CHUHYCOB (C
paauycoM ONMCAHHOM OKpykHOCTH). Pemartp
3ajaud 10 T€OMETPUHU C MCIIOIb30BAHUE TEOPEM
KOCMHYCOB U  CHHYCOB, HaXxOAWUThb  paguyc
ONMCAHHOM OKpYKHOCTH. Pemare mnpakThueckue
3aJja4M, CBOJSLIMECS K HAXOXKIACHHUIO Pa3IMYHBIX
AIIEMEHTOB TPEYrOJIbHUKA. BeiBonnTh
TPUTOHOMETpUUYECKHe (GOpPMYNbl Ul  IUIOLAaAN
TpeyrojbHUKa,  Mapamjienorpamma,  (Gopmyny

I'epona, dbopmyny  IIIOMIAAM  BBITYKJIOTO
YEeTBIPEX YT OJIbHUKA. Pemate 3a7a4u c
HCIIOJIb30BaHHUEM HN3YYCHHBIX TEOpEM n

COOTHOIIEHUU. Pemarh MpakTUYeCKue 3ajadd Ha
HAaXOXJEHUE IUIOIIAJM C NPUMEHEHUEM JaHHBIX

opmyn

[TogoGue TpeyroJbHUKOB

K
Beero OHTPOJIbHBIE
padoThI
22
12

I[OKaSI)IBaTB TECOPEMBI O MPOU3ZBEACHHUUN OTPE3KOB




Meton koopauHAT

10

XOpJ, TEOpeMbl O IMPOU3BEICHUU OTPE3KOB
CEeKYIIUX, TEOpeMy O KBaJpaTre KacaTeIbHOM,
teopeMbl YeBbl 1 Menenas. Hccienosarb, B TOM
gucjie ¢ TOMOIIBID  MU(POBBIX  PECYpCOB,
n3ydaemble KoHGuUrypanuu. [IpumMeHsATh gaHHBIC
TEOpPEeMbl TPHU PEHICHUH TeOMETPUUECKUX 3ajiad.
3HAKOMHUTLCS C MOHITHEM O TOMOTETHH, C €TI0
MPUMEHEHUEM, B TOM YHCJI€ B MPaKTUYECKHUX
CUTYaIUAX

OcBauBaTh MOHATHE MPSAMOYIOJIBHOW CHCTEMBI
KOOPIHMHAT, JI€KapTOBBIX KOOPAMHAT  TOYKH.
BeIBOIUTE ypaBHEHMsI INpsSMOM B KOOpJAMHATaX,
YpPaBHEHUE OKPYXHOCTU. BpIAeNsITh  MOJHBIN
KBaApaT Uil HAXOXACHUS LEHTpa M paauyca
OKPYXXHOCTH 10 €€ ypaBHeHHI0. Haxoauts Toukn
IIEpEeCeYeHUs] NPSMBIX M OKPY)XKHOCTEH B
IIPSAMOYI'OJIBHOW CHCTeMe KoopauHar. Pemarts
3a/1a4d Ha HAXOXICHHUE PACCTOSHUSA OT TOYKU IO
IPSAMOM. BeiBoguTh bopmymny 10U
rapajuiesiorpaMmma B KOOpJIMHATAX, 3HAKOMHUTHCS C
MTOHSATHUEM OPHUEHTHUPOBAHHOMN TUIOLIAH.
IIpuMeHATH METON KOOpAMHAT B IPAKTHYECKH-
OpPUEHTHPOBAHHBIX  TI'€OMETPUYECKHMX  3a/adax,
UCCIIEN0BAaTh IPUIIOKEHUS METOoAAa KOOpAWHAT B
BBIUUCIIUTENIFHOW MaTeMaTHKe M WH(pOpMaTUKe.
Hcnons3oBats U QpoBbIE pecypcsl TSt
IIOCTPOEHHUS W UCCIEJOBAaHUM. 3HAKOMHTHCA C
HCTOPHUEN pa3BUTHUS T€OMETPUH, UCTOPUEH METONa
KOOpJMHAT




Bexkrops!

20

BBoIUTH BEKTOpBI Kak HAalpaBJICHHBIE OTPE3KH,
UCCIIeIoBaTh F€OMETPUYECKUH (IepeMelleHne) U
¢u3uveckuii (Cuima) CMBICIBI BEKTOPOB. 3HATh
ONpENCIICHUsT CYMMBbl W DPAa3HOCTU BEKTOPOB,
YMHOXXEHHUSI BEKTOpa Ha 4YHCIIO, MCCIEN0BaTh
TEOMETPHUECKUIT M (DUBMYECKHI CMBICI 3THX
omepauuii. Pemars reoMerpudeckue 3amadd  C
HCIIOJIB30BaHUEM BEKTOpOB. lccnenoBars CBs3b
BEKTOPOB C IOHATUAMHU PABHOJAECHCTBYIOLIEH CHII U
paBHOBECHsS  CHJI, INPHUMEHSATb  BEKTOpPBl K
IPOCTEHIIMM 3a7adyaM MEXaHUKM U CTaTUKH.
PackiaapiBaTh BEKTOp IO ABYM HEKOJUIMHEAPHBIM
BEKTOpAaM, PpAacCKJIaibIBaTb BEKTOPbl CHI C
IIOMOUIBIO IIPOELUPOBAHNUS "
TPUTOHOMETPUUYECKUX COOTHOLIEeHUH. Onpenenarsb
CKaJIIpHOE IIPOU3BEICHUE BEKTOpPOB
r€OMETPUYECKHM M B KOOpAMHATaX, JOKa3bIBATh
PaBHOCWIBHOCTb onpeeneHun U
JUCTPUOYTUBHOCTh CKAJISIPHOTO  MPOU3BECHUS.
Beluncnate  cyMMy, pasHOCTb U CKaIIPHOE
IIPOU3BEIECHUE  BEKTOPOB B KOOpJAWHATaXx.
IIpuMeHATH  CKansApHOE  NPOU3BEACHUE  JUIA
HaxOXKJICHNs JUIMH W yrioB. MccienoBare cBS3b
CKAJIIPHOTO TPOU3BEACHUS W OPTOTOHAIBHOTO
IIPOCLIMPOBAHMS, NPUMEHATh B 3adadax. Pemarts
T€OMETPUYECKHE 3aJa4l C MOMOIIBIO CKaJSPHOTO
nmpousBeleHusd. Pemars 3a1ayu Ha NPaAKTUYECKOE
NPUMEHEHHE CKAJISIPHOTO MPUIOXKEHUS B (HU3UKE
(BbIuMCIIEHNE pabOTH B MEXAHUKE)

JInmuHa OKpYXHOCTH U IUIONIAJb Kpyra

16

@opMyIUpOBATh  ONPEACICHUE  MPABUIIBLHBIX




MHOIOYI'OJIbHUKOB, HAaXOJUTb UX  DJIEMEHTHI.
ITosnp30BaTbCcsd MNOHATHEM JUIMHBI  OKPYXKHOCTH,
BBEJIEHHBIM c IIOMOUIBIO IIPABUJIBHBIX
MHOI'OYI'OJIbHUKOB, ONPEACIATh YUCIO T, JUIMHY
Iyrd W paavaHHyro Mepy yraa. lIposonuts
[Iepexo/ OT PaJIUaHHON MEPHI yIia K IpajyCHON U
HaoOopot.  Ompenensats  miomans  Kpyra.
BeiBoauts (opmynsl (B rpagycHOW M pajuaHHON
Mepe) Uil JUIMH JyT, IUIOIAJEeH CEKTOpOB U
CEerMEHTOB. BpIUMCHATH  MIIOMIAAM  CIIOKHBIX
¢buryp, BKIIOYAIOIUX 3JIEMEHThl OKPYXHOCTH
(xpyra). Haxoauts miomanay pa3inyHbix Guryp B
3aJla4ax peajbHOU KU3HU

JIBY>KEHUS MIIOCKOCTH

[ToBTOpeHnue, 06001IeHNE,

10
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Pa3Ouparbs npumepsl, WUTIOCTPUPYIOIINE MOHATUS
JIBIKCHHUS, LIEHTPOB M OCEM  CHUMMETpHH.
DopMyIMpoBaTh oInpecIeHus JIBUKCHUS
IIJIOCKOCTH, IMapajuleIbHOIO IEPEHOca, IOBOPOTa,
LEHTPAJIbHOM M OCEBOM CUMMeTpHuU. JloKa3bIBaTh
UX CBOWMCTBA, HAXOAWUTH HEIOJABUKHBIE TOYKH, OCH
cuMMeTpun. HaxoInuTe HEHTPBl U OCH CUMMETPHN
npocredmux ¢uryp. IlpuMeHsaTs napamienbHbIN
IIEPEHOC M CUMMETPUIO  IIPU  PELICHUH
reoMeTpuyeckux 3agad. Vcnonb3oBarh nudpoBsie
pecypcel Uil  TNOCTPOEHUM U HCCIIEIOBaHUU
npeoOpa3oBaHUl  TUIOCKOCTH U KOMIO3HMIIUU
JBIKEHUM. 3HAKOMUTBCS €  TPOSIBICHUAMU
CUMMETPUU B INPUPOAE, JKUBOIIUCH, CKYIBITYPE,
apXUTEKTYype

CBoOomHO omepupoBaTh MOHATHAMM: (UTYpa,
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TOYKa, npsimasi, yrodi, MHOT'OYTOJIbHUK,
paBHOOEAPECHHBIN u PaBHOCTOPOHHMI
TPEYrOJbHUKU, TPSMOYTOJbHBIA  TPEYroJbHUK,
MeAraHa, OMCCEKTpHca M BBICOTa TPEYrOJbHUKA,
napajuieIorpaMm, pomo, PSIMOYTOJIbHUK,
KBaJpatr, Tpareuus; OKPYKHOCTh, KacaTelbHas;
paBeHCTBO U monobue Quryp, TpeyroJbHUKOB;
MapajvIeIbHOCTh U MEPIEHIUKYISIPHOCTD MPSMBIX,
YTOJI MKy MPSAMBIMUA, CAMMETPHUSI OTHOCUTEIHHO
TOYKMA M TMPSMOW; JJIMHA, PACCTOSHUE, BEIUYMHA
yria, IUlomans, nepumerp.  Mcmomb3oBath
dbopMyIbL: nepuMeTpa u IoHIaau
MHOTOYTOJIbHUKOB,  JJIMHBI  OKPY)KHOCTH U
wiomaad  Kpyra, o00b€Ma  MPSIMOYTOJBHOTO
napajuiesenunesa. CBoboHO OIIEpUPOBATh
MOHATUSAMHU: TPSMOYTOJIbHAST CHCTEMa KOOPAMHAT,
BEKTOp;  HUCIIOJIb30BaTh  JTH  TOHATUS  JUIA
MIPEACTABJICHHS JTAHHBIX W PEIICHUs 3a7ad, B TOM
qucie W3 JAPYruxX y4yeOHBIX TpeaMeToB. Pemiats
3alayd  Ha TOBTOPEHUE OCHOBHBIX TOHSTHH,
WUTFOCTPALIMIO  CBSI3€M  MEXAY  Pa3IuyHbIMU
gacTAMH Kypca. BwiOuparte MeTon i pelieHus
3amaun. [lpuMeHATH TOJMyYEeHHBIE 3HAHUS B
CMEXHBIX 001acTsX, B
MPaKTUKOOPUEHTUPOBAHHBIX 3a/1adax
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